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Prehospital Ultrasound Use by Paramedics for Trauma: A Literature Review
Aaron Silva
University of Texas Rio Grande Valley School of Medicine
Abstract
Importance: The use of ultrasound as an effective tool for the initial evaluation of patients with
traumatic injury is a standard practice in the emergency department (ED) that has recently seen a rise in
adoption in the prehospital setting. The implementation of prehospital ultrasound (PHUS) by emergency
physicians for trauma has been increasingly studied within recent years, however, its use by nonphysician providers remains underexamined. Therefore, the aim is to identify and review the available
literature for objective findings and insight towards the future direction of PHUS use by paramedics for
trauma. Observations: Review of the literature revealed a trend of positive findings in the implementation
of PHUS by paramedics for traumatic injury. Conclusions and Relevance: Despite the recent growth in
interest for paramedic PHUS, more research is needed to objectively determine if there are any benefits to
patient outcome from the practice.
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Introduction
Within the United States, prehospital emergency medical care is most frequently delivered by
emergency medical service (EMS) professionals who hold one of four levels of licensure including
Emergency Medical Responder (EMR), Emergency Medical Technician (EMT), Advanced EMT
(AEMT), and Paramedic.1,2 Detection of thoracic and abdominal injury from trauma, a leading cause of
death, remains a challenging scenario faced by emergency medical personnel who must rely on the
standard approach to diagnosing injury through patient history and physical examination despite evidence
that use of these strategies alone does not reliably provide sufficient data to create an informed decision in
patient management.3,4
In the ED, point-of-care ultrasound (PoCUS) became a routine diagnostic tool for emergency
physicians soon after the integration of the Focused Assessment with Sonography for Trauma (FAST)
examination into Advanced Trauma Life Support (ATLS) guidelines in 1993.5 Since then, it has evolved
into the Extended FAST (eFAST) examination with inclusion of pleural space assessment and continues
to function as a rapid and minimally invasive method of identifying pathology in the pelvis, peritoneum,
heart, and lungs.6 Under physician use, eFAST has been shown to result in a decreased time to surgical
intervention, length of hospital stays, cost, and rate of CT and invasive diagnostic procedures.7
With the introduction and advancement of portable ultrasound devices, PoCUS naturally
advanced beyond the traditional hospital setting and into the prehospital environment where physicians
could improve patient triage, enhance patient care, and reduce the delay from patient contact to definitive
care.8 For helicopter EMS (HEMS) teams, PoCUS has been shown to be a feasible tool that may be used
in conjunction with the standard patient history and physical examination to overcome unique prehospital
obstacles such as loud environments and confined spaces that may otherwise hinder diagnosis of critical
illnesses via inspection, auscultation, palpation, and percussion.9,10
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The aim of this paper is to identify and review the available literature for objective findings and
insight towards the future direction of PHUS use by paramedics for trauma.
Methods
Search Strategy
A literature search was completed through PubMed using the following search or Medical
Subject Heading (MeSH) terms: “Ultrasonography[Mesh]” AND “Wounds and Injuries[Mesh]” AND
“Emergency Medical Services[Mesh]” OR “prehospital, ultrasound, trauma”. The search was completed
on May 27, 2021 and included all results from inception to present without the application of filters from
the PubMed search engine.
Study Selection
Titles and abstracts were individually screened for inclusion and exclusion according to the topic
and nature of the study. Articles were eligible for inclusion if the subject involved use of PHUS by
paramedics for evaluation of trauma and excluded if the article type was determined to be a letter to the
editor, case report, or review article. A Microsoft Excel spreadsheet was used for data collection of first
author and year, progress tracking, and note keeping.
Results
The search produced 1,116 studies which were reviewed for inclusion according to title and
abstract ultimately resulting in elimination of 1,089 studies. A full-text review was completed for the
remaining 27 articles. 13 of the 27 articles were excluded for a variety of reasons including: the study
being a review, case report, or letter to the editor; the study was not in a prehospital setting; or the study
did not involve paramedics. Ultimately, 14 articles were selected for inclusion.
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Discussion
As a new practice, PHUS was very dependent upon objectives studies that may provide insight
into its practicality. In 2001, Melanson et al11 pioneered the use of PHUS by implementing a ultrasound
unit into an aeromedical system to be managed by non-physician personnel after a brief training; despite
unsatisfactory results, the study paved way for the diagnostic tool and concluded that prehospital FAST
examination would be potentially feasible, but would require significant advancement in training,
personnel, or training.
Five years after Melanson et al’s report on prehospital FAST examination, Walcher et al12
reported the use of a 1-day training course for nine emergency medicine physicians and 4 paramedics who
completed 39 prehospital FAST procedures in the field with 100% accuracy.
In 2010, Heegaard et al13 published their pilot study which investigated the ability of a cohort of
paramedics to perform prehospital FAST. The study resulted in positive findings ultimately solidifying
the feasibility of PHUS use by paramedics. In a future study, Press et al14 evaluated the accuracy of
HEMS personnel in prehospital eFAST and found positive results.
Conclusion
This paper identified and reviewed the available literature for objective findings pertaining to
PHUS use by paramedics for trauma.

5
References
1. National EMS Information System. V2 Public EMS Strong Dashboard - NEMSIS website. Accessed
June 25, 2021. https://nemsis.org/view-reports/public-reports/version-2-public-dashboards/v2-emsstrong-dashboard/
2. National Highway Traffic Safety Administration. National EMS Scope of Practice Model website.
Accessed June 25, 2021. http://www.ems.gov/education/EMSScope.pdf
3. Heron M. Deaths: Leading Causes for 2018. Natl Vital Stat Rep. 2021;70(4):1-115.
4. Blaivas M. Inadequate needle thoracostomy rate in the prehospital setting for presumed
pneumothorax: an ultrasound study. J Ultrasound Med. 2010;29(9):1285-1289.
doi:10.7863/jum.2010.29.9.1285
5. Scalea TM, Rodriguez A, Chiu WC, et al. Focused Assessment with Sonography for Trauma (FAST):
results from an international consensus conference. J Trauma. 1999;46(3):466-472.
doi:10.1097/00005373-199903000-00022
6. Montoya J, Stawicki SP, Evans DC, et al. From FAST to E-FAST: an overview of the evolution of
ultrasound-based traumatic injury assessment. Eur J Trauma Emerg Surg. 2016;42(2):119-126.
doi:10.1007/s00068-015-0512-1
7. Melniker LA, Leibner E, McKenney MG, Lopez P, Briggs WM, Mancuso CA. Randomized
controlled clinical trial of point-of-care, limited ultrasonography for trauma in the emergency
department: the first sonography outcomes assessment program trial. Ann Emerg Med.
2006;48(3):227-235. doi:10.1016/j.annemergmed.2006.01.008
8. Walcher F, Weinlich M, Conrad G, et al. Prehospital ultrasound imaging improves management of
abdominal trauma. Br J Surg. 2006;93(2):238-242. doi:10.1002/bjs.5213
9. Price DD, Wilson SR, Murphy TG. Trauma ultrasound feasibility during helicopter transport. Air
Med J. 2000;19(4):144-146. doi:10.1016/s1067-991x(00)90008-7
10. Ketelaars R, Hoogerwerf N, Scheffer GJ. Prehospital chest ultrasound by a dutch helicopter
emergency medical service. J Emerg Med. 2013;44(4):811-817. doi:10.1016/j.jemermed.2012.07.085
11. Melanson SW, McCarthy J, Stromski CJ, Kostenbader J, Heller M. Aeromedical trauma sonography
by flight crews with a miniature ultrasound unit. Prehosp Emerg Care. 2001;5(4):399-402.
doi:10.1080/10903120190939607
12. Walcher F, Kirschning T, Müller MP, et al. Accuracy of prehospital focused abdominal sonography
for trauma after a 1-day hands-on training course. Emerg Med J. 2010;27(5):345-349.
doi:10.1136/emj.2008.059626
13. Heegaard W, Hildebrandt D, Spear D, Chason K, Nelson B, Ho J. Prehospital ultrasound by
paramedics: results of field trial. Acad Emerg Med. 2010;17(6):624-630. doi:10.1111/j.15532712.2010.00755.x
14. Press GM, Miller SK, Hassan IA, et al. Prospective evaluation of prehospital trauma ultrasound
during aeromedical transport. J Emerg Med. 2014;47(6):638-645.
doi:10.1016/j.jemermed.2014.07.056
15. Quick JA, Uhlich RM, Ahmad S, Barnes SL, Coughenour JP. In-flight ultrasound identification of
pneumothorax. Emerg Radiol. 2016;23(1):3-7. doi:10.1007/s10140-015-1348-z
16. O'Dochartaigh D, Douma M, MacKenzie M. Five-year Retrospective Review of Physician and Nonphysician Performed Ultrasound in a Canadian Critical Care Helicopter Emergency Medical Service.
Prehosp Emerg Care. 2017;21(1):24-31. doi:10.1080/10903127.2016.1204036
17. Yates JG, Baylous D. Aeromedical Ultrasound: The Evaluation of Point-of-care Ultrasound During
Helicopter Transport. Air Med J. 2017;36(3):110-115. doi:10.1016/j.amj.2017.02.001
18. Lenz TJ, Phelan MB, Grawey T. Determining a Need for Point-of-Care Ultrasound in Helicopter
Emergency Medical Services Transport. Air Med J. 2021;40(3):175-178.
doi:10.1016/j.amj.2021.01.003

6
19. Heiner JD, McArthur TJ. The ultrasound identification of simulated long bone fractures by
prehospital providers. Wilderness Environ Med. 2010;21(2):137-140. doi:10.1016/j.wem.2009.12.028
20. West B, Cusser A, Etengoff S, Landsgaard H, LaBond V. The use of FAST scan by paramedics in
mass-casualty incidents: a simulation study. Prehosp Disaster Med. 2014;29(6):576-579.
doi:10.1017/S1049023X14001204
21. Guy A, Bryson A, Wheeler S, McLean N, Kanji HD. A Blended Prehospital Ultrasound Curriculum
for Critical Care Paramedics. Air Med J. 2019;38(6):426-430. doi:10.1016/j.amj.2019.07.013
22. Waterman B, Van Aarsen K, Lewell M, et al. Abdominal ultrasound image acquisition and
interpretation by novice practitioners after minimal training on a simulated patient model. CJEM.
2020;22(S2):S62-S66. doi:10.1017/cem.2019.495
23. Khalil PA, Merelman A, Riccio J, et al. Randomized Controlled Trial of Point-of-Care Ultrasound
Education for the Recognition of Tension Pneumothorax by Paramedics in Prehospital Simulation.
Prehosp Disaster Med. 2021;36(1):74-78. doi:10.1017/S1049023X20001399

